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Highlights

INTEREST IN SCIENCE AND TECHNOLOGY

l American adults express a high level of interest in
new scientific discoveries and in the use of new in-
ventions and technologies. This level of interest has
remained high for more than two decades and reached
a new high point in 1997. Individuals with more years
of formal education and more courses in science and
mathematics are more likely to indicate a high level of
interest in science and technology.

l About one in five Americans think that they are very
well-informed about new scientific discoveries and
about the use of new inventions and technologies.
Americans with more years of formal education and more
courses in science and mathematics are significantly more
likely to view themselves as very well-informed than
others. Men are significantly more likely to indicate that
they are very well-informed about science and technol-
ogy, holding constant the level of formal education and
the level of science and mathematics education.

UNDERSTANDING BASIC SCIENTIFIC AND

TECHNICAL CONCEPTS

l There is a wide distribution in the level of measured
understanding of scientific terms and concepts
among American adults. On a 0-100 scale, the mean
score was 55. This score has remained relatively con-
stant since 1988. Individuals with more years of for-
mal schooling and more courses in science and math-
ematics obtained significantly higher scores, demon-
strating the pervasive effect of science and mathemat-
ics education throughout the adult years.

l One-quarter of Americans understands the nature of
scientific inquiry well enough to be able to make in-
formed judgments about the scientific basis of results
reported in the media. Public understanding of the na-
ture of scientific inquiry was measured through questions
concerning the meaning of scientific study and the rea-
sons for the use of control groups in experiments. Indi-
viduals who have completed more years of formal school-
ing and more courses in science and mathematics were
significantly more likely to understand the nature of sci-
entific inquiry than other citizens.

l The mean score of American adults on an indicator of
understanding of basic scientific concepts was tied for
first with Denmark, followed closely by the Netherlands
and Great Britain; it was higher than the mean scores
of adults in Germany, Canada, Japan, Italy, and six
other European industrial nations. This result is in sharp
contrast to results produced by American students in the
Third International Mathematics and Science Study.

ATTENTIVE PUBLIC FOR SCIENCE AND

TECHNOLOGY ISSUES

l Approximately 27 million Americans—14 percent—
are attentive to science and technology policy issues,
a level that has increased in recent years. In complex
modern societies, it is not possible for citizens to be-
come and remain informed about the full range of pub-
lic policy areas. Some degree of issue specialization is
inherent in industrial societies.

SOURCES OF SCIENTIFIC AND TECHNICAL INFORMATION

l Americans receive most of their information about
public policy issues from television news programs
and newspapers. When placed on a uniform metric of
the number of uses or hours per year, the public con-
sumption of television news and newspapers dwarfs all
other information sources. In 1997, Americans watched
an average of 432 hours of television news and read
196 newspapers in a 12-month period. During this same
period, Americans watched 72 hours of science shows
on television. Individuals with cable or satellite TV
service watch more science television programs than
people without this service.

l Fifty-seven percent of Americans use a computer at
home or at work. Computer use has increased steadily
during the last decade. In 1997, a typical American used
a computer at work for an average of 369 hours and used
a home computer for an additional 130 hours. A signifi-
cantly higher proportion of college graduates use a com-
puter than of individuals with fewer years of schooling.

l In 1997, an estimated 11 percent of Americans lived in
a household with more than one working computer. In
contrast, only 8 percent of Americans had any access to a
home computer in 1983.
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l Nearly 32 million Americans have a home computer
that includes a modem, and 18 percent of adults re-
ported in 1997 that they had used an on-line computer
service during the preceding year. This is a significant
increase in home access to on-line resources since 1995.
In 1997, 29 percent of adults in the United States reported
having a home computer with a CD-ROM reader, opening
additional information acquisition opportunities. Nearly
two-thirds of Americans with a graduate or professional
degree have a home computer with a modem, compared
to 31 percent of those with a high school degree. Simi-
larly, 41 percent of Americans with a graduate degree re-
ported that they use an on-line computer service, com-
pared to only 17 percent of high school graduates.

l Twelve percent of adults—approximately 22 million
people—indicated that they had previously tried to find
some specific items of information on the Web. This pat-
tern of response indicates that people are using the Web as
they might use reference materials in a library. An analy-
sis indicated that approximately 6.5 million Americans had
attempted to find some information on the Web about a
specific health condition or problem, and approximately
8.8 million had tried to find some scientific information
on the Web—including information on the space program,
environmental information, and computer information.

ATTITUDES TOWARD SCIENCE AND TECHNOLOGY

l Americans continue to hold the scientific community
in high regard. According to the most recent General
Social Survey, approximately 40 percent of Americans
have a great deal of confidence in the leadership of the
scientific community and in the leadership of the medi-
cal community. These levels of national esteem have been
stable for nearly two decades and are far higher than the
levels reported for the leadership of other major institu-
tions in society.

l Americans hold positive attitudes toward science and
technology and have high expectations for future ben-
efits from science.  When two sets of attitude questions
were converted into 0-100 scales reflecting the promise of

science and reservations about science, Americans posted
a mean score of 70 on the Index of Scientific Promise and
37 on the Index of Scientific Reservations.  This level of
reservation is the lowest reported by citizens in  major in-
dustrial nations.  On a separate measure that asked citi-
zens to assess the relative benefits and potential harms
from scientific research, 75 percent of Americans believe
tha the benefits of scientific research outweigh any present
or potential harms.  This level of positive assessment of
scientific research has been stable for four decades and is
consistent with the high esteem noted above. College
graduates and citizens attentive to science and technology
policy hold even more positive views of science.

l Despite their positive views of scientific research,
Americans are deeply divided over the development
and impact of several important technologies: nuclear
power, genetic engineering, and space exploration. For
more than a decade, Americans have been evenly divided
on the benefits and harms of using nuclear power to gen-
erate electricity. A similar division exists over the ben-
efits and potential harms of genetic engineering, but there
is a clearer difference by level of education. College gradu-
ates hold a much more positive view of genetic modifica-
tion research. The general public is evenly divided over
the relative benefits and costs of the space program. Col-
lege graduates and those who are attentive to space ex-
ploration remain very positive toward the program.

l Nearly 80 percent of Americans agree that the Federal
Government should support basic scientific research
that advances the frontiers of knowledge even when it
does not provide any immediate benefits.  Asked of
national samples of American adults since 1985, total
public approval of government support of basic scientific
research has remained constant at about 80 percent
throughout the last decade.  During the same time period,
approximately 90 percent of Americans with a baccalau-
reate degree voiced approval for government support of
basic scientific research.
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Introduction

Chapter Overview
Science and technology have become integral components

of the American culture. Over 85 percent of Americans believe
that the world is better off due to science, and this level of
general support has continued over the last four decades. Ameri-
cans believe that scientists and engineers can cure diseases, ex-
plore space, and develop ever faster modes of communication.
The growth of interest in science and technology is reflected in
extensive use of informal science learning resources, from tele-
vision to the World Wide Web. Paradoxically, this pattern of
high expectation for science and technology is not matched by
a comparable level of understanding of the scientific process or
of basic scientific concepts.

In a democratic society such as the United States, it is im-
portant to understand attitudes about scientific and technologi-
cal issues. Over the last two decades, the Science & Engineering
Indicators studies have built a comprehensive database that
helps to illuminate patterns of change. It is equally important
to apply current social science theory to the understanding and
interpretation of these data. A series of analyses describes the
structure and patterns of change and stability in public atti-
tudes toward science and technology.

Today, the means of communication change as rapidly as the
substance of science and technology. It is important for the scien-
tific community to communicate with the public about the prom-
ise and needs of science. To do so requires an understanding of
the sources of information that people use and of which people
use each of the various kinds of media for communication.

Chapter Organization

This chapter begins with a discussion of the level of pub-
lic interest in selected areas of science and technology, and
examines changes in the patterns of public interest in these
issues over the last two decades.1 The level of interest in

science and technology issues is an indicator of both the
visibility of the work of the scientific community and of
the relative importance accorded science and technology
by society.

The second section of this chapter examines the level of
public understanding of basic scientific concepts and the na-
ture of scientific inquiry, looking at patterns of change over
the last decade. The level of public understanding of basic
scientific terms and concepts is compared for 14 leading in-
dustrial nations.

The third section of the chapter examines two sets of gen-
eral, or filtering, attitudes toward science and technology.
One filter reflects an individual’s belief in the promise of
science and technology to improve the quality of life, while
another reflects the level of concern or reservation about
possible negative impacts from science or technology. Gen-
eral attitudes in the United States and 13 other industrial
nations are compared.

The fourth section analyzes the linkage between these gen-
eral attitudinal filters and the policy preferences of citizens
regarding government spending for basic scientific research.
The development of these structural relationships over the
last decade in the United States is examined, and the pat-
terns found in the United States are compared with those for
13 other industrial nations.

The fifth section analyzes the sources of information used
by citizens to improve and maintain their understanding of
scientific and technical issues. This analysis examines the
growth of computer access and use in the United States. New
information is provided about access to electronic networks
and the purposes for which individuals use the Internet.

The final section summarizes the results described in this
chapter and discusses some of their major implications.

Interest in Science and Technology
Citizens of modern industrial societies like the United

States live in the midst of a wide array of technologies—old
and new. Most Americans now use a computer at home or
work, drive automobiles controlled by computer chips, watch
weather reports with satellite images only hours old, and take
pharmaceuticals based on new biotechnologies unknown a
decade ago. The media carry frequent reports of the results
of scientific research, with a strong emphasis on biomedical
research and results. The recent landing on Mars of an ex-
plorer that is essentially operated from the earth, and live
coverage of the vehicle’s movements and preliminary find-
ings symbolize the interesting mix of technology and sci-
ence experienced by the public.

Modern science and technology are only a part of the daily
array of interesting and important news events. As interest-
ing as science and technology may be to scientists and oth-
ers knowledgeable about their activities, among the general
public they compete with the demands of family and work,
and many entertainment and educational opportunities. In-
dividuals in modern industrial societies have to make choices

1Twelve of the 13 Indicators volumes published since 1972 have included a
chapter on public attitudes toward and understanding of science and technol-
ogy. The studies for the 1972, 1974, and 1976 Indicators were based on a
block of 20 items inserted into an omnibus national personal interview survey
conducted by Opinion Research Corporation of Princeton, New Jersey.
The 1979 study was designed by Miller and Prewitt (1979) and analyzed by
Miller, Prewitt, and Pearson (1980); the personal interviews were conducted
by the Institute for Survey Research at Temple University. Additional national
studies were supported by the 1982, 1985, 1987, 1991, and 1993 Indicators
reports, with telephone interviews conducted by the Public Opinion Labora-
tory at Northern Illinois University. The chapter for Science Indicators 1985
was based on a national telephone study conducted by the Public Opinion
Laboratory for Professor George Gerbner of the Annenberg School of Com-
munication at the University of Pennsylvania. In 1995 and 1997, the Chicago
Academy of Sciences conducted studies that continued the core of attitude and
knowledge items from previous Indicators studies and included telephone in-
terviews with a random-digit sample of 2,006 adults in 1995 and 2,000 in
1997. The interviews for the 1995 study were conducted by the Public Affairs
Division of Market Facts Incorporated. The interviews for the 1997 study were
conducted by the National Opinion Research Center. The results can be found
in past volumes of Indicators (NSB biennial series). The data from these stud-
ies are available for secondary analysis from the International Center for the
Advancement of Scientific Literacy at the Chicago Academy of Sciences.
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about how they spend their time, the issues that they will
attend to (if any), and the level of participation they will de-
vote to them.

Interest in Science and Technology Issues
The level of interest in science and technology in the

United States has remained high during the last two decades,
reaching a new high point in 1997. Using a 0-100 Index of
Issue Interest, the mean level of public interest in new scien-
tific discoveries has risen from 61 in 1979 to 70 in 1997.
(See figure 7-1 and appendix tables 7-1, 7-2, and 7-3.) In a
parallel pattern, public interest in issues concerning the use
of new inventions and technologies has grown from 59 in
1979 to 69 in 1997. Interest in medical discoveries has
remained high throughout the last decade. There is some evi-
dence that interest in environmental issues has declined
slightly. In the early 1990s, interest in environmental issues
was comparable to the level of interest in medical discover-
ies; by 1997, interest in environmental issues was about the
same as interest in economic policy issues.

The level of interest in a particular issue area reflects both
a core group of citizens with a long-term interest in that par-
ticular issue, plus some citizens who become more interested
due to short-term policy disputes or activities. The nearly
two decades of data collected by the Science & Engineering
Indicators program demonstrate several of these patterns.
The incoming Reagan Administration focused substantial
attention on a reexamination of economic policies in the early
1980s, leading to a series of major disputes with Congress.
These policy differences and the extensive media coverage
of the debate were reflected in a substantial increase in the
levels of public interest in economic issues and business con-
ditions from 1979 to 1981, with additional growth of inter-
est in 1993. The current Administration has emphasized the
need for a strong scientific base for the United States and
has focused attention on the World Wide Web and on
increasing student access to computers in elementary and
secondary schools.

Individuals with higher levels of formal education and
more high school and college coursework in science and
mathematics were signif icantly more likely to register
higher levels of interest in new scientific discoveries, the
use of new inventions and technologies, and space explora-
tion than other citizens. (See figure 7-2 and appendix table
7-3.) In contrast, individuals with higher levels of formal
education expressed only a slightly higher interest score
for medical discoveries, nuclear power, and environmental
issues than other adults.

In 1997, men were more likely than women to indicate a
high level of interest in the use of new inventions and tech-
nologies, and space exploration. Women were more likely
to express a high level of interest in medical discoveries
and environmental issues than men.

Informedness About Science and
Technology Issues

In contrast to the levels of interest reported above, Ameri-
can citizens report lower levels of information about these
same issues. Nevertheless, the levels of informedness about
selected scientific issues have risen over the past two decades.
Using a 0-100 Index of Issue Informedness,2 the mean level
of informedness about new scientific discoveries has increased
from 36 in 1979 to 49 in 1997. Informedness about new in-
ventions and technologies experienced a similar increase—
from 35 in 1979 to 44 in 1997. (See figure 7-3 and appendix
tables 7-4, 7-5, and 7-6.) Throughout the last decade, the public
reported the highest recorded mean level of informedness
about medical discoveries.

It is important to understand how individuals assess
their own knowledge of these subjects. For many pur-
poses—from deciding which cleaning product will be most
effective to writing a legislator on a current issue—it is
the individual’s self-assessment of his or her knowledge
that will either encourage or discourage a given behavior
(Rosenau 1974, Miller 1983a, and Miller 1996b). Only
16 percent of American adults think of themselves as

2“Informedness” is a useful short-hand term to denote an individual’s self-
assessment of his or her level of understanding of a particular issue area. The
Index of Issue Informedness is a summary measure reflecting each individual’s
self-assessment as “very well-informed,” “moderately well-informed,” or
“poorly informed” on a specific issue. A score of 100 points was assigned to
a “very well-informed” response, and a score of 50 points was assigned to a
“moderately well-informed” response. “Poorly informed” responses received
a score of 0 points. The index score is the mean value of the responses for any
year or group.

See appendix table 7-1.

Mean index score

Figure 7-1.
Indices of public interest in selected policy issues
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NOTES: Each index is a summary measure of respondent reports 
that they are “very interested,” “moderately interested,” or “not at all 
interested” in each specific issue. A value of 100 was assigned to a 
“very interested” response, and a value of 50 was assigned to a 
“moderately interested” response.
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Figure 7-2.
Indices of public interest in and self-assesed knowledge about scientific and technological issues, 
by sex and level of education: 1997
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See appendix table 7-4.

Figure 7-3.
Indices of public informedness on 
selected policy issues

Mean index score
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NOTES: Each index is a summary measure of respondent reports 
that they are “very well-informed,” “moderately well-informed,” or 
“poorly informed” about each specific issue. A value of 100 was 
assigned to a “very well-informed response,” and a value of 50 was 
assigned to a “moderately well-informed” response.
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being very well-informed about space exploration, and
only 10 percent think they are very well-informed about
the use of nuclear power to generate electricity.

Comparatively, 28 percent of American adults feel that
they are very well-informed about medical discoveries, and
23 percent reported that they are very well-informed about

environmental issues. Medical concerns and issues tend to
affect daily life for more people than issues such as nuclear
power or space exploration, and it is not surprising that there
is a more pervasive sense of being better informed about
more personal issues than more distant ones. Similarly, in-
dividuals who can see the air pollution around major cities
or who have to modify their plans due to ozone alerts or
polluted beaches may feel better informed about environ-
mental issues than about more distant topics.

The influence of formal education and prior coursework
in science and mathematics on most individuals’ percep-
tion of their understanding about scientific and technical
issues is substantial. In 1997, for example, individuals who
did not graduate from high school had a mean score of 42
on informedness about the use of new inventions and tech-
nologies, compared to 54 for graduate degree-holders. (See
figure 7-2 and appendix table 7-6.) In contrast, adults who
did not complete high school had a mean score of 58 for
informedness about medical discoveries, compared to 61
for graduate degree-holders.

Although the levels of self-reported understanding are
significantly lower than the levels of interest in the same
issues, the levels of self-perceived understanding are in-
creasing. The sense of being very well-informed about new
scientific discoveries increased from 13 percent in 1995 to
19 percent in 1997. Similarly, the sense of being very well-
informed about the use of new inventions and technologies
increased from 12 percent in 1995 to 16 percent in 1997.
As discussed later in this chapter, this rise in self-perceived
understanding parallels an increase in the use of science-
related media and informal educational resources.
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Attentiveness to Science and
Technology Issues

Given the large number of issues on the public policy
agenda at any point in time, it is impossible for citizens
to remain interested in and informed about all public
policy matters. In a pluralistic society like the United
States, some individuals may follow agricultural issues
and foreign policy issues closely, but have little interest
in science or technology issues. Other citizens may have
a high level of interest in science and technology policy
issues as well as foreign policy issues, but no interest in
agricultural issues. All citizens, including virtually all
legislators, must be selective regarding the areas and is-
sues about which they seek to be sufficiently informed
to participate in policy discussions. This process of is-
sue specialization is a fact of political life in modern
industrial societies.

Citizens who display a high level of interest in an issue
area, who feel well-informed about it, and who show at
least a minimal pattern of information acquisition are
classified as attentive to that issue.3 A citizen with a high
level of interest in a particular issue, but who does not feel
well-informed about it, is classif ied as a member of the
interested public for that issue. Citizens without a high
level of interest in a specific issue are referred to as the
residual public for that issue area. There is an attentive
public for every major public policy area; these publics
differ in size and composition.

Reflecting the increased sense of informedness noted
above, the percentage of American adults attentive to
science and technology policy increased over the past
decade, rising from 11 percent in 1988 to 14 percent in
1997. This attentive public includes approximately 27 mil-
lion American adults and is the same size as the attentive
public for economic policy. By comparison, 19 percent of
Americans were attentive to medical discoveries in 1997,
but only 12 percent were attentive to environmental is-
sues. Only 5 percent of American adults were attentive to
foreign policy and 4 percent to nuclear power issues. (See
figure 7-4 and appendix table 7-7.)

There is a direct correlation between attentiveness to
science and technology policy issues and years of formal
schooling and the number of science and mathematics
courses taken during high school and college. (See figure
7-5 and appendix table 7-8.) Only 15 percent of individu-
als with less than a high school diploma are attentive to
science and technology policy issues, compared to 30 per-
cent of graduate and professional degree-holders. Simi-
larly, 10 percent of those with limited coursework in
science and mathematics were attentive to science and
technology policy issues, compared to 28 percent of those

with nine or more high school or college science or math
courses. Men were slightly more likely to be attentive to
science and technology policy issues than women, but the
magnitude of this difference was smaller in 1997 than in
previous years.

See appendix table 7-7.

Figure 7-4.
Public attentiveness to selected policy issues

Percent attentive

Science & Engineering Indicators – 1998 
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3A minimal pattern of information acquisition consists of either reading a
newspaper on a daily basis or reading a weekly or monthly magazine rel-
evant to the issue area. For a general discussion of the concept of issue atten-
tiveness, see Almond (1950); Rosenau (1974); Miller (1983a); and Miller,
Pardo, and Niwa (1997).
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Understanding of Scientific and
Technical Concepts

The modern citizen lives in a sea of words. The daily news-
paper includes thousands of words to attract interest. Televi-
sion news adds pictures and color, but requires accompanying
spoken words to be enlightening. Increasingly, headlines, news
stories, telecasts, magazine articles, and instruction manuals
use a vocabulary of scientific terms and concepts, often as-
suming that most readers or viewers will understand them.
This section looks at the level of public understanding of sci-
ence and technology concepts.

Understanding of Basic Concepts
An understanding of a basic set of scientific concepts is

an important prerequisite for understanding discussions of
science and technology, and for participating in the process
of formulating science and technology policy. While the range
of possible scientific terms or concepts is large, it is possible
to identify a sample of items that concern the composition of
matter, the nature of the universe, the basic processes that
have shaped our planet, and the basic biology that supports
life. A set of nine knowledge items can be used to estimate
the level of scientific construct understanding in the United
States over the last decade.

Looking at the level of understanding on the individual
items, it appears that only 11 percent of Americans can
define the term “molecule.” (See figure 7-6 and appendix
table 7-9.)  A large proportion of the population knows that a
molecule is a small piece of matter, but is unable to relate it
to an atom or a cell, which are also small pieces of matter.

One in five Americans was able to provide a minimally ac-
ceptable definition of DNA. And, despite substantial media
attention to deep space probes and pictures from the Hubble
Space Telescope, only 48 percent of Americans know that the
earth goes around the sun once each year.

On the positive side, 78 percent of Americans recognize
that portions of the earth’s crust—thought of in terms of con-
tinents—have been moving for millions of years and will con-
tinue to move in the future, and 75 percent know that light
travels faster than sound. About 71 percent of American adults
reject the idea that all radioactivity is man-made. Despite this
promising level of understanding of these basic physical and
geological concepts, only 39 percent of American adults dis-
agreed with the statement that “lasers work by focusing sound-
waves.” Perhaps reflecting the legacy of Fred Flintstone, only
half of Americans rejected the statement that “the earliest
humans lived at the same time as the dinosaurs.”

Using the same testing technology used in many national
and international tests, the responses to these nine items were
converted into a 0-100 scale.4 The mean score for American
adults on the Index of Scientific Construct Understanding
was 55, the same as in 1995 and comparable to 1988 and
1990 index scores. (See figures 7-7 and 7-8 and appendix
table 7-10.) Understanding of scientific constructs was
strongly related to both the level of formal education and the
number of high school and college science and mathematics
courses taken. The mean score for college graduates was 68,
compared to 44 for individuals who did not complete high
school. Individuals who completed nine or more high school
and college science or math courses had a mean score of 74,
compared to 47 for adults who had five or fewer courses.

Men scored significantly higher than women, with a mean
score of 62 compared to 49 for women. (See figure 7-7 and
appendix table 7-10.) The scores partly reflect differences in
coursetaking patterns, with men traditionally taking more
science and mathematics courses than women. Several stud-
ies from the last decade indicate that this coursetaking gap
has been nearly eliminated in mathematics and in science.5

Understands the
term “molecule”

200 40 60 80 100

Figure 7-6.
Public understanding of scientific terms 
and concepts: 1997

NOTE: See appendix table 7-9 for exact wording of statements.
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See appendix table 7-9.

Percent answering statements correctly
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4The items included on the construct vocabulary dimension were first
identified by a confirmatory factor analysis. To place these items on a com-
mon metric that would be applicable to studies in the United States and to
studies conducted in other countries, a set of item-response theory (IRT)
values were computed for each item which takes into account the relative
difficulty of each item and the number of items used in each study. This
technique has been used by the Educational Testing Service and other na-
tional testing organizations in tests such as the Test of English as a Foreign
Language (TOEFL), the computer-based versions of the Graduate Record
Examination (GRE), and the National Assessment of Educational Progress
(NAEP). The original IRT score for each respondent is computed with a
mean of 0 and a standard deviation of 1, which means that half of the
respondents would have a negative score. To put the result in more under-
standable terms, the original IRT score was converted to a 0-100 scale. See
Zimowski et al. (1996) for a more complete discussion of item response
theory. For more information on confirmatory factor analysis, see Long
(1983) or Loehlin (1987).

5See Legum et al. (1993), Matti et al. (1994), and NCES (1997) for a
more complete discussion of changes in mathematics and science
coursetaking by sex.
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Understanding of Scientific Inquiry
To handle the daily flow of news reports about scientific

and medical findings, citizens must understand the nature of
scientific inquiry. A major difficulty in measuring the public
understanding of scientific inquiry is that science does not
utilize a single uniform procedure. While some sciences rely
heavily on experimental procedures, others depend prima-
rily on observation, measurement, and model building and
testing. Other sciences depend heavily on fossil discovery,
classification, and the construction or integration of possible
developmental sequences. Virtually all of these approaches
are utilized to some degree under the broad umbrella of
scientific inquiry.

What is central to all scientific endeavor, however, is the
effort to build theories or models to enhance our understand-
ing of nature and the materials and processes found in nature.
Parallel to the theory-building process is a commitment that
all theories must be subject to logical or empirical falsifica-
tion. Thus, the first level of conceptualization of science is an
activity for the purpose of building and testing theory.6

At a second level, some individuals think of all scientific
inquiry as a form of experimental investigation. This may
reflect an understanding that scientific ideas are subject to
testing. Popper’s concept of falsification is not widely known
(Popper 1959), and most people still think that scientists prove
their theories or ideas much as a mathematician might “prove”
a theorem. Thus, a second important level of public under-
standing of scientific inquiry involves the view of science as
the conduct of experimentation. This view is reinforced by
frequent media reports of medical and pharmaceutical trials
of new procedures or products.

At a third level, some people simply think of science as
rigorous comparison. This view of science is largely devoid
of any notion of theory building. It lacks understanding of
experimentation as the use of random assignment and
control groups, or of the purposes for those procedures. It
does view science as empirical in character, often perceiving
science as “testing,” as against some known standard.
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6While there is broad consensus that theory building is the primary objec-
tive of science, this level of conceptualization is relatively rare in the public
and not universal among graduates of science, engineering, or medical pro-
grams. The measurement of the understanding of scientific inquiry at this
level is compounded by the dual meaning of “theory” in American English.
In the usage employed above, “theory” refers to comprehensive sets of state-
ments about the operation of various aspects of nature, or the development
of models of natural processes. This usage would apply to generalizations or
models in the biological, social, or physical sciences. At the same time,
“theory” is often used in everyday language to refer to speculations or sup-
positions not yet supported by evidence. For example, it is common to hear a
person dismiss a speculation by another person by saying that it is “only a
theory,” meaning that there is no evidence, or insufficient evidence, for that
conclusion. Ironically, this is almost exactly the opposite meaning of the
term as used in science.

This duality of meaning creates an interesting measurement problem.
When a respondent is asked, for example, what it means to study some-
thing scientifically, and responds that it has to do with “making theories
and things,” it is not clear whether the individual means to use theory in a
Kuhnian (Kuhn 1962) sense or as an unsupported speculation. For this
reason, it is important to ask these questions in an open-ended format and
to probe the responses.



7-10 l Chapter 7. Science and Technology: Public Attitudes and Public Understanding

Below these levels of conceptualization, many individuals
have some awareness of the word “science,” but no cognitive
substance behind the word. It may be associated with precise
measurement or with good or bad outcomes (medical miracles
or weapons of mass destruction), but the work of scientists
and the process of scientific inquiry are not understood. Most
of these individuals hold positive attitudes toward science,
and expect it to cure most diseases and to solve environmen-
tal problems. There is, however, a higher level of reservation
among these individuals, which may reflect their recognition
of the enormous power of science and technology and their
inability to understand it.

To find out how well the public understands the nature of
scientific inquiry, adults have been surveyed in a series of
Science & Engineering Indicators studies over the last de-
cade. They were asked to define the meaning of scientific
study, and their responses have been recorded and coded. In
1995 and 1997, each respondent was asked the same open-
ended question about scientific study and given a set of ques-
tions concerning an experimental evaluation of a drug.7 They
were also asked a set of questions concerning the meaning of
probability, using an example of an inherited illness.8 Each
respondent was classified, using a combination of these re-
sponses, as having or not having at least a minimal level of
understanding of the nature of scientific inquiry.9 In 1997,
approximately 27 percent of American adults met the stan-
dard of having a minimal understanding of the nature of

scientific inquiry, continuing a gradual increase over the last
decade. (See figure 7-9 and appendix table 7-11.)

International Comparisons
It is possible to obtain a sense of international commonal-

ties and differences by comparing the mean scores on the In-
dex of Scientific Construct Understanding for 14 of the
leading industrial nations. Using the 100-point index described
above, the United States, Denmark, the Netherlands, and Great
Britain all produced mean scores of between 53 and 55. (See
figure 7-10 and appendix table 7-12.) Although the years in
which the data were collected from the other countries range
from 1989 to 1992, the provision of the three time periods for
the United States illustrates the stability of the U.S. estimate;
there is no basis for assuming a more rapid change in other
major industrial nations.

The results of the Third International Mathematics and
Science Study (TIMSS) are relevant to this discussion since
they showed that students in the United States ranked in the
middle range of industrial countries. (See chapter 1.) There
are a number of plausible reasons why American adults may

7The question on the meaning of scientific study was:
“When you read news stories, you see certain sets of words and terms. We

are interested in how many people recognize certain kinds of terms, and I
would like to ask you a few brief questions in that regard. First, some articles
refer to the results of a scientific study. When you read or hear the term
scientific study, do you have a clear understanding of what it means, a gen-
eral sense of what it means, or little understanding of what it means?”

If response is “clear understanding” or “general sense”: “In your own
words, could you tell me what it means to study something scientifically?”

In addition, each respondent was asked the following question:
“Now, please think of this situation. Two scientists want to know if a cer-

tain drug is effective against high blood pressure. The first scientist wants to
give the drug to 1,000 people with high blood pressure and see how many
experience lower blood pressure levels. The second scientist wants to give
the drug to 500 people with high blood pressure, and not give the drug to
another 500 people with high blood pressure, and see how many in both
groups experience lower blood pressure levels. Which is the better way to
test this drug? Why is it better to test the drug this way?”

8The text of the probability question was: “Now think about this situation.
A doctor tells a couple that their ‘genetic makeup’ means that they’ve got
one in four chances of having a child with an inherited illness. Does this
mean that if their first three children are healthy, the fourth will have the
illness? Does this mean that if their first child has the illness, the next three
will not? Does this mean that each of the couple’s children will have the
same risk of suffering from the illness? Does this mean that if they have only
three children, none will have the illness?”

9The level of understanding of the nature of scientific inquiry is esti-
mated by looking at responses to a series of open-ended and multiple-part
questions. To qualify as understanding the nature of scientific inquiry, a
respondent had to (1) either provide a theory-oriented response to an open-
ended question about the meaning of scientific study or provide a correct
response to an open-ended question about an experiment and (2) be able to
provide a correct response to a series of four separate queries about the
meaning of the probability of one-in-four, using an example of an inher-
ited illness.
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score ahead of, or equal to, adults in other industrial nations.
First, a higher percentage of U.S. youth have enrolled in
postsecondary schooling for most of the last five decades. A
second possible reason is that there has been and continues to
be a more pervasive use of general education requirements in
the United States, which include one or more years of col-
lege-level science instruction for all college students, regard-
less of degree or career objective. In Europe and Japan, fewer
youth enroll in college or university, and postsecondary stu-
dents who do not plan a career in science or related fields are
not required to take college-level science or mathematics
courses. It is also possible that college-level science instruc-
tion in the United States is enhanced by informal science learn-
ing resources. These include zoos, aquariums, museums,
science television programs, science magazines, public librar-
ies, and the World Wide Web. Other reasons are based in the
methodologies of these studies. The ability of TIMSS perfor-
mance to predict a student’s adult knowledge has not been
established. Different testing instruments and procedures can
lead to substantial differences in results. The factors associ-
ated with these differences merit further study.

Attitudes Toward Science and
Technology Policy Issues

One of the areas of inquiry that social psychology and
learning research has focused on is the development of pub-
lic attitudes toward a variety of subjects. How humans learn,
think, and develop cognitive structures is an evolving and

complex area of research. Some of the social psychology
concepts are helpful in the analysis of public attitudes to-
ward science and technology. Some social psychology lit-
erature indicates that most individuals, when faced with a
daily barrage of complex information, often construct
schemas to filter and manage information (Schank 1977;
Minsky 1986; Lau and Sears 1986; Milburn 1991; and Pick,
van den Broek, and Knill 1992).

A schema is a psychological structure that humans use to
integrate information and experiences into coherent clusters.
Individuals have schemas for simple tasks (such as driving
an automobile in traffic) as well as for more complex and
abstract tasks (such as understanding the impact of science
on society). Schemas are usually cumulative in character and
help people categorize new information while also providing
an initial filtering response to the information. For example,
when a driver sees a lighted arrow pointing to one side of a
highway, it is likely that the driver will assume the need to
turn in that direction, and may also reason that it will be nec-
essary to slow the vehicle first. The original observation of
the lighted arrow activates various prior experiences and
knowledge, bringing into short-term memory a set of alter-
native explanations and associated behaviors.

Similarly, when an individual hears or reads a news re-
port that a new drug tested on a large number of animals was
found to reduce the development of cancer, that information
may be recognized as a “scientific study” and one or more
schema relevant to this subject may be activated. Although
the report involves tests of a drug on animals, the individual
may recognize that the results could lead to studies with more
advanced animals or with humans, ultimately resulting in a
drug that might be useful to humans. An individual with
a strong positive schema toward science may interpret this
report optimistically, expecting new medications in the fore-
seeable future, and reinforcing a belief that science produces
things that make life healthier, easier, and more comfortable.
Conversely, an individual with a strong negative schema to-
ward science may recall other test reports that have prom-
ised results, but failed to produce them.

It is important to explore the structure of public attitudes
toward science and technology in the United States and to
compare it with structures found in other industrial nations.
To do that, a series of analyses was conducted, and two
independent dimensions were found that support the view
that most individuals hold two primary schemas toward sci-
ence and technology. The first dimension appears to repre-
sent belief in the promise of science and technology. A careful
reading of the four items included on this dimension indi-
cates that they all reflect either the judgment that science
and technology have already improved the quality of life,
with the implicit assumption that this will continue, or make
a positive assessment of the likelihood of future benefits.
The second dimension appears to represent personal reser-
vations about science and technology. The four items included
on this dimension express concerns about the speed of change
in modern life and a sense that science may, at times, pose
conflicts with traditional values or belief systems.
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It is reasonable to expect many combinations of these two
schemas. Some individuals may have a strong belief in the
promise of science and technology and a low level of con-
cern, leading them to react positively to a wide spectrum of
science news. Alternatively, some individuals may have lower
expectations about the promise of science and technology
and a higher level of concern, leading them to be doubtful or
negative about scientific news. It is also possible for an indi-
vidual to hold both hope in the promise of science and tech-
nology and real reservations about their potential harms or
dangers. Given the low salience of science and technology to
many adults, it is likely that some people will have both low
expectations about the promise of science and technology
and little awareness or concern about potential drawbacks.

To provide a common metric for comparison, a 0-100 in-
dex was constructed for the Index of Scientific Promise and
the Index of Scientific Reservations. The mean score of U.S.
adults on the Index of Scientific Promise was 70 in 1997,
and the mean score on the Index of Scientific Reservations
was 37.10 (See appendix tables 7-13 and 7-14.) Although the
ratio between the two indices may show the relative strength
of positive and negative attitudes toward science and tech-
nology, both schema operate simultaneously in most indi-
viduals. This pattern means that most Americans hold strong
beliefs in the promise of science and technology to improve
the quality of life and have relatively low levels of reserva-
tion about possible harms. Comparable indicators from 1992
and 1995 suggest that this pattern of American attitudes has
remained stable in recent years.11

A comparison of the United States and 13 other industrial
nations shows that the citizens of most industrial countries
hold strong positive beliefs about the promise of science and
technology to improve the quality of life. (See appendix table
7-16.) The citizens of the other 13 industrial nations had a
mean score around 70 on the Index of Scientific Promise,
suggesting a pervasive belief in the potential benefits of sci-
ence and technology to improve the quality of life.

There are, however, major differences among industrial
nations in the level of reservation, or concern, about poten-
tial negative effects of science and technology on traditional
values and on the pace of life. Among industrial nations,
American adults report the lowest levels of reservation about
science and technology, with a mean score of 37. Canadians
and most Europeans recorded mean reservation scores be-
tween 50 and 60, but the citizens of Greece and Portugal
displayed mean scores above 66. This pattern suggests that
these citizens simultaneously believe in the promise of sci-
ence and technology to improve the quality of life, and hold
a slightly lower—but substantial—level of concern about
potential negative impacts of science and technology.

Japan is an interesting exception to this pattern. The mean
score for Japanese adults on the promise index was 55, but
the mean score on the reservation index was 56. The level of
reservation is comparable to Canada and most European coun-
tries, but the level of belief in the promise of science and
technology to improve the quality of life is essentially equal
to the level of concern. While this pattern is surprising in the
context of Japanese success in science and technology in re-
cent decades, it may be a reflection of a traditional society
experiencing a faster pace of social and economic change
than earlier generations.

The Linkage Between Schema and Specific
Policy Preferences

To learn how these general schema function with regard to
specific policy preferences, it is useful to view the responses of
Americans to the statement, “Even if it brings no immediate
benefits, scientific research which advances the frontiers of
knowledge is necessary and should be supported by the Federal
Government.” Nearly 80 percent of Americans agreed with that
statement in 1997, and only 18 percent explicitly disagreed with
it. (See figure 7-11 and appendix table 7-17.) The same ques-
tion has been asked of Americans in each of the Science & En-
gineering Indicators studies since 1985, and the results suggest
that this level of support has been stable for at least a decade.
Approximately 90 percent of American adults with a baccalau-
reate degree have voiced approval for this statement since 1985.

A careful examination of the data from 1997 suggests that
these two schema play an important intermediary role in the
development of specific policy preferences, such as the
preference for government funding for basic scientific

10See appendix table 7-14 for the frequency distribution of the eight items
included in the two schema.

11Some of the items included in the Index of Scientific Reservations
and the Index of Scientific Promise were included in the Attitude Toward
Organized Science Scale that was reported in previous Science & Engi-
neering Indicators. (See appendix table 7-15.)
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research. About 54 percent of American adults who scored
less than 50 on the Index of Scientific Promise agree that the
Federal Government should fund basic scientific research.
By contrast, 89 percent of adults with a score of 75 or more
on the index supported that funding. (See figure 7-11 and
appendix table 7-18.) Similarly, the level of support ranges
from 67 percent among adults with a high level of reserva-
tion about the impact of science and technology to 90 per-
cent among adults with a low level of reservation. By itself,
this pattern would suggest that both of these schema operate
simultaneously and in opposite directions, but other factors—
such as level of education and the number of science courses
taken—influence the general schema themselves; thus, the
relationship is more complex. The influence of education,
for example, can be seen in the percentage of support by
schema score among those with different levels of educa-
tion. (See appendix table 7-18.) These results confirm that
both the promise schema and the reservation schema con-
tinue to operate within every level of formal education.

The results show that schema—general and long-term at-
titudinal filters—play an important role in the formulation
and maintenance of more specific policy attitudes and pref-
erences. It is useful to examine some additional indicators of
public attitudes toward organized science in the United States.

One of the oldest indicators of the public attitude toward sci-
ence and technology is the General Social Survey query (Davis
and Smith annual series), which asks Americans whether they
have a “great deal of confidence, only some confidence, or hardly
any confidence at all” in the people running selected institu-
tions. About 40 percent of Americans express a great deal of
confidence in the leadership of the scientific community, trail-
ing only the leadership of medicine. (See figure 7-12 and appen-
dix table 7-19.) Comparatively, only 10 percent of adults
expressed a great deal of confidence in the leadership of the
press or television in 1996. This level of esteem for the leader-
ship of the scientific community has continued during the two
decades that these data have been collected.

Perceptions of Scientific Research
The longest available indicator of the relative benefits and

harms of science is a question that Americans were first asked
only weeks before the launch of Sputnik I in 1957. Asked to
judge whether the world is better or worse off because of
science, 88 percent of American adults said they thought the
world was better off, and only 3 percent said that the world
was worse off (Davis 1958). In the 1988 Science & Engi-
neering Indicators study, this question was repeated and 88
percent still said that the world was better off due to science.
In 1997, 40 years after Sputnik, 87 percent indicated that
they felt that the world is better off because of science, and
only 5 percent said that the world is worse off due to science.
This pattern reflects a consistent post-war belief among
Americans that science will improve the quality of life.

When asked in 1997 to weigh the benefits and harms of
“scientific research,” 75 percent of Americans indicated that
the benefits had exceeded any harms, and only 12 percent

took an opposing view. (See figure 7-13 and appendix table
7-20.) In 1997, 90 percent of Americans with a college de-
gree indicated that the benefits of scientific research outweigh
any harms, compared to 58 percent who did not finish high
school. Of the attentive public for science and technology
policy (those most likely to become involved in science or
technology policy disputes), 83 percent believed that the ben-
efits of scientific research outweigh any harms.

Perceptions of Nuclear Power
Americans are not as positive about all scientific issues as

they are about scientific research generally. For example, they
have been evenly divided for more than a decade over the use
of nuclear power to generate electricity. In 1997, 45 percent
of Americans believed the benefits of nuclear power out-
weighed any harms, while 37 percent held the opposite view,
and 18 percent thought that benefits and harms were equal.
(See figure 7-14 and appendix table 7-21.)

Individuals with more years of formal schooling, males,
and citizens attentive to science and technology policy were
slightly more favorable in their assessment of the benefits
and harms of nuclear power than other Americans, but the
differences were modest.12 (See appendix table 7-21.) The
relationship between education and the assessment of nuclear
power was relatively weak.
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12These differences in attitudes by sex toward nuclear power are consistent
with the findings of other studies conducted in the United States and Europe
(Shapiro and Mahajan 1986, Norris 1988, and Poole and Zeigler 1985).
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Perceptions of Genetic Engineering
During the last 15 years, media discussion of genetic modi-

fication has increased markedly. The subject has been raised
on television and in films, criminal trials, and person-of-the
year awards. Americans continue to be divided in their
assessment of the benefits and harms of genetic engineering.
In 1997, 42 percent of Americans thought that the benefits
outweighed the harms, but 36 percent concluded that the
actual or potential harms were greater than the benefits. (See
figure 7-15 and appendix table 7-22.) In 1995 and 1997, more
Americans were undecided or thought that the harms equaled
the benefits than a decade ago.

Several interesting patterns emerge regarding education,
attentiveness, and sex. (See appendix table 7-22.) With
respect to education, individuals with less than a high school
diploma gradually shifted from more positive attitudes
toward genetic engineering to more negative assessments
between 1985 and 1997. Increased media attention to this topic
seems to have created more worries, which create negative
assessments for this population. Among high school gradu-
ates, the positive assessment of genetic engineering has
remained relatively stable, while negative assessments have
declined slightly. This period has seen growth among high
school graduates in uncertainty or in the belief that benefits
equal harms. A similar pattern can be found for college gradu-
ates, with the majority believing that the benefits outweigh
the harms, but an increasing proportion expressing either

uncertainty or the view that benefits and harms are about
equal. These findings are similar to what Nelkin (1977) saw
regarding nuclear power in Sweden. Nelkin found that as in-
formation about nuclear power increased, the percentage of
individuals who felt undecided about its use also increased.
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These data show that a majority of the attentive publics
for science and technology policy and for biomedical research
(medical discoveries) has held a positive assessment of the
benefits and harms of genetic engineering since 1985. (See
appendix table 7-22.) For both attentive publics, the
proportion of citizens who see the benefits and harms as about
equal, or who cannot determine the difference, has been grow-
ing since 1985.

There is a clear difference by sex on this issue. In 1997,
nearly 50 percent of men expressed a positive view of genetic
engineering, compared to 37 percent of women. (See appen-
dix table 7-22.) Approximately half of American men favored
genetic engineering throughout the last decade. American
women were nearly equally divided in 1997, with 37 percent
indicating that the benefits outweigh the harms and 40 per-
cent saying that the harms outweigh the benefits.13

Perceptions of Space Exploration
The balance between benefits and costs, rather than ben-

efits and harms, has been important in assessment of the space
program. While a majority supported the program in 1985, a
small plurality of the public thought that the costs exceeded
the benefits of space exploration in the early 1990s; public
perceptions shifted toward the view that the benefits of space
exploration exceeded its costs in 1997. (See figure 7-16 and
appendix table 7-23.) This pattern of change offers an inter-
esting insight into the role of attentive publics for low-sa-
lience issues.

In 1985, immediately prior to the Challenger accident,
54 percent of Americans thought that the benefits of the space
program outweighed its costs. However, 66 percent of the
attentive public for science and technology policy, and 74
percent of the attentive public for space exploration, believed
that the benefits outweighed the costs and tended to hold
strong feelings on this matter. The explosion of the Chal-
lenger produced an immediate increase in support for the
space program in all segments of the American public (Miller
1987), but the grounding of the shuttle program for more
than two years eroded a great deal of that support. Through
the late 1980s and early 1990s, support was declining in both
the general public and among those attentive to science policy.
By 1992, however, fully 82 percent of the attentive public
for space exploration believed that the benefits of the space
program were greater than its costs. Although the interviews
for the present Indicators study were largely completed prior
to the Mars landing, a series of successful shuttle flights and
a steady flow of images from the Hubble Space Telescope
produced a small surge in public support.

By the summer of 1997, 48 percent of American adults
felt that the benefits of the space program exceeded its costs,
while 42 percent of adults continued to think that the costs
were greater than the benefits. (See appendix table 7-23.)
At the same time, 66 percent of the attentive public for
science and technology policy, and 76 percent of the atten-
tive public for space exploration, indicated that the ben-
efits exceeded the costs.

Sources of Scientific and
Technical Information

In recent decades, there has been a marked increase in the
number and variety of sources providing information about
science and technology.14 Major weekly news magazines
generally have a section on science or medicine and a sec-
tion on computers and networks. The number of popular sci-
ence books continues to grow, and many reviewers conclude
that the quality of them is increasing. There has been sub-
stantial growth in cable television coverage of science and
technology, and the number and quality of science-related
sites on the World Wide Web grows daily. In this context, it
is interesting to find out which Americans are using which
kinds of science and technology information sources, and to
what effect.
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13Hoban and Kendall (1993), in a study conducted in the United States,
also found that men hold more positive views of biotechnology. A 1993 Eu-
ropean study of attitudes toward biotechnology also found that men hold
more positive attitudes toward biotechnology and genetic engineering (see
Marlier 1993).

14See Lewenstein (1994) for a survey of public communications about
science and technology in the United States.
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General Patterns of Information Acquisition
Building on trend data from previous Science & Engineer-

ing Indicators studies, it appears that Americans utilize numer-
ous sources and institutions for scientific and technical
information, but television and newspapers remain primary
sources. In 1997, 68 percent of American adults reported that
they watched a television news show for at least one hour on a
typical day, and 46 percent indicated that they read a daily news-
paper. (See figure 7-17 and appendix table 7-24.) Over one-
quarter of Americans listen to one or more hours of radio news
on a typical day, and 14 percent claim to read a weekly news
magazine on a regular basis. Fifteen percent reported that they
read a science magazine on a regular basis. These same results
show that 70 percent of Americans use a public library at least
once each year and that 45 percent claim to use a pubic library
five or more times each year, although it is not possible to deter-
mine from the data whether science materials were utilized.
Approximately 27 percent15 of American adults now have ac-
cess to the World Wide Web, and approximately 28 percent16

report having an e-mail address at home or at work.
In broad terms, these indicators are threshold measures,

reflecting the percentage of Americans who used various in-
formation sources more than some minimal threshold in a typi-
cal month or during the previous year. Using the same database,
it is also possible to estimate the volume of use of these infor-
mation sources and to place them all on the same metric—the
number of uses or hours of use per year. By comparing differ-

ent information sources on the same metric, it is possible to
obtain a more useful picture of the patterns of potential scien-
tific and technical information acquisition.

Regarding broadcast media, the 1997 results indicate that
Americans watch an average of 1,075 hours of television each
year and that 432 of those hours are devoted to television
news. (See figure 7-18 and appendix table 7-25.) In this con-
text, Americans report that they watch an average of 72 hours
of science television per year. Since respondents in 1997 were
asked the name of each show that they claimed to watch regu-
larly or periodically, this is a credible estimate of viewership.
The frequency of viewing science television shows is unre-
lated to the number of years of formal schooling or to the
number of science and mathematics courses taken in high
school and college. It is apparent, however, that individuals
who subscribe to a cable television service or have a satellite
dish watch significantly more science television shows than
individuals without cable or satellite services. In 1997, cable
subscribers reported watching an average of 84 hours of sci-
ence television shows, compared to 35 hours for individuals
without cable or satellite service. Men were significantly more
likely to watch science television shows than were women.

Among print media, newspaper reading is dominant. In
1997, Americans reported reading an average of 196 news-
papers during the previous 12 months. (See figure 7-19 and
appendix table 7-25.) Comparatively, Americans read an av-
erage of three news magazines and two science magazines
during the same 12-month period. Americans in 1997 used a
public library 11 times during the year and borrowed
12 books and 2 videotapes from the public library. Sixty-one
percent of American adults reported that they bought one or
more books during the previous year; and 31 percent indi-
cated that at least one of the purchased books involved sci-
ence, mathematics, or technology (including computer use).

TV news (1+hr/day)

200 40 60 80 100

Figure 7-17.
Public use of selected information sources: 1997
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15This estimate includes individuals with access to the World Wide Web
through their home computer, their work computer, and through Web tele-
vision (not reported in the appendix tables).

16This estimate combines those individuals who have an e-mail address
either at home or at work, and is not reported as a separate category in the
appendix tables.
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During the same 12-month period, Americans reported vis-
iting a science museum, natural history museum, zoo, or
aquarium an average of two times.

The reading of newspapers, news magazines, and science
magazines is positively related to the number of years of for-
mal schooling and the number of high school and college
science and mathematics courses. (See appendix tables 7-24
and 7-25.) The individual with a graduate degree read ap-
proximately 238 newspapers, 6 news magazines, and 4 sci-
ence magazines in a 12-month period. It appears that high
school and college science and mathematics courses stimu-
late a lasting interest in science and technology, as reflected
in the patterns of science magazine reading and science mu-
seum attendance. Men were significantly more likely to read
a science magazine than were women.

Citizens attentive to science and technology policy issues
displayed a high level of information consumption, utilizing
both broadcast and print sources. Science policy attentives
reported slightly more hours of television news viewing than
other citizens, and they read significantly more newspapers
than other Americans. (See appendix table 7-25.) Science
and technology policy attentives read significantly more news
magazines and science magazines than other citizens, and
were more frequent visitors to public libraries than non-
attentives. The members of the attentive public for science
and technology policy were more likely than other Ameri-
cans to visit a science and technology museum or other
informal science learning resource.

Use of New Information Technologies
The 1990s was a period of emergence of electronic media.

Over the last decade, individual access to computers at work or
at home has increased substantially and steadily. (See “The
Use of Computer Technology in the United States.”) By 1997,
57 percent of Americans reported using computers at work, at
home, or both. (See figure 7-20 and appendix table 7-26.) Fully
88 percent of college graduates in the United States indicated
that they used a computer at work or at home, compared to 60
percent of high school graduates and 21 percent of those who
did not complete high school. In 1997, two-thirds of the atten-
tive public for science and technology policy reported that they
had regular access to a computer at work or at home.

The 1997 results show that Americans do a substantial
amount of work on their computers. The average respondent
reported spending 369 hours a year using a work computer
and 130 hours using a home computer.17

A third of Americans have a home computer that includes
a modem, and 18 percent report using an on-line or Internet
service. (See appendix table 7-27.) Nearly two-thirds of
Americans with a graduate degree or professional education
have a home computer with a modem, and 41 percent reported
that they use an on-line service. Over half of the attentive
public for science and technology policy reported that they
own a home computer and use it an average of 225 hours per
year. Nearly half of this attentive public have a home com-
puter with a modem, and are thus better positioned to make
extensive use of the Internet and its information resources.

Twenty-nine percent of Americans indicated that they have a
home computer that includes a CD-ROM reader, a technology
that opens important new information resources ranging from
larger reference works to collections of visual images with sound.
The number of government agencies and private organizations

17The hours of computer use by individuals who reported that their place
of business was in their home were counted as work hours.
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Figure 7-19.
Public use of selected information sources, on an
annual basis: 1997

See appendix table 7-25.
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Figure 7-20.
Percentage of adults with access to a computer 
at work or home, by educational level
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Three new indicators collected for the first time in
1997 illustrate the broad and growing use of comput-
ers and computer-based technologies by American
adults. First, 43 percent of Americans lived in a house-
hold in 1997 with one or more working computers, and
11 percent of Americans reported that they have more
than one working computer in their home. (See figure
7-21.) In contrast, in 1983, only 8 percent of American
adults had access to a home computer.

The distribution of home computers and of multiple
home computers is strongly related to level of educa-
tional attainment. Three-quarters of adults with a gradu-
ate or professional degree own a home computer, with
29 percent having two or more working computers in
their home. Similarly, 24 percent of individuals with
extensive high school and college coursework in sci-
ence and mathematics reported having two or more
working computers in their home, as did 16 percent of
the attentive public for science and technology.

Second, approximately 28 percent of Americans have
an e-mail address, and 5 percent of U.S. adults—about

9 million individuals—have two or more e-mail
addresses. (See figure 7-22.) The multiple e-mail ad-
dresses appear to reflect one e-mail address associated
with work and a second e-mail address for home or
family use.

The distribution of e-mail addresses is strongly re-
lated to the level of educational attainment. Slightly
more than 60 percent of adults with a graduate or pro-
fessional degree have at least one e-mail address, and
19 percent have two or more e-mail addresses. A simi-
lar pattern is found among baccalaureate-holders, with
55 percent having an e-mail address and 16 percent
having two or more e-mail addresses. Furthermore,
60 percent of individuals with extensive high school
and college coursework in science and mathematics re-
ported having an e-mail address, as did 42 percent of
the attentive public for science and technology.

Third, approximately 16 percent of Americans re-
ported having access to the World Wide Web from their
home computer in 1997. To understand how individuals
use the Web, all respondents in the Indicators study were

The Use of Computer Technology in the United States
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Figure 7-23.
Estimated number of U.S. adults seeking
specific information on the World Wide Web, 
by subject area: 1997
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Figure 7-22.
Percentage of U.S. adults with one or more e-mail addresses: 1997

SOURCES: J.D. Miller and L. Kimmel, Public Attitudes Toward Science and Technology, 1979-1997, Integrated Codebook 
(Chicago: Chicago Academy of Sciences, International Center for the Advancement of Scientific Literacy, 1997); and unpublished tabulations.
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asked if they had tried to obtain any specific informa-
tion from the Web, or whether they primarily browsed
the various sites on the Web. Twelve percent of adults
sampled—representing approximately 22 million
people—indicated that they had previously tried to find
some specific item of information on the Web. This pat-
tern of response indicates that people are using the Web
as they might use reference materials in a library.

Each respondent who reported some prior effort to
find specific information on the Web was asked to de-
scribe in general terms the kind of information that he
or she was seeking. An analysis of these responses in-
dicated that approximately 6.5 million Americans had
attempted to find some information on the Web about a
specific health condition or problem, and approximately
8.8 million had tried to find some scientific informa-
tion on the Web—including information on the space
program, environmental information, and computer in-
formation. More than 15 million adults reported that
they attempted to find other kinds of specific informa-
tion on the Web. (See figure 7-23.)

While these results indicate that the vast majority of
Americans do not presently use the Web as an informa-
tion source, the relatively high level of use reported among
the first segment of the American population to obtain
Web access suggests that it is likely to become a major
source of reference-type information in the decades ahead,
as the total level of Web access continues to expand.
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that are distributing information in this medium is growing rap-
idly. As with other electronic media, better educated Americans
are the most frequent users of this new technology.

Americans use a wide variety of sources to obtain new
information, including information about science and tech-
nology. Americans with fewer years of formal education
tend to rely on broadcast media, primarily television.
College-educated Americans are frequent viewers of both
television news and television science shows, but appear to
rely more heavily on print media and, increasingly, on
electronic information sources.

Summary
Science and technology are subjects of substantial inter-

est to Americans. Using a 100-point Index of Issue Interest,
the mean level of interest in new scientific discoveries has
increased from 61 in 1979 to 70 in 1997, indicating that sci-
ence and technology are becoming an increasingly integral
part of the American culture. Individuals with more years of
formal education and more courses in science and mathemat-
ics are more likely to show a high level of interest in science
and technology. Comparatively, 70 percent of Americans ex-
pressed a high level of interest in medical discoveries and 52
percent indicated that they were very interested in environ-
mental issues, but only 32 percent reported a high level of
interest in space exploration.

Despite the high levels of interest, only 19 percent of
Americans think that they are very well-informed about sci-
ence and 16 percent about the use of new inventions and tech-
nologies. Americans with more years of formal education and
more courses in science and mathematics are significantly
more likely to view themselves as being very well-informed
than others, and men are significantly more likely to indicate
that they are very well-informed about science and technol-
ogy, holding constant the level of formal education and the
level of science and mathematics education.

Using a more objective standard reveals that many Ameri-
cans have a limited vocabulary of scientific and technical
concepts. On a 0-100 scale, the mean score on the Index of
Scientific Construct Understanding was 55. This score has
remained relatively constant since 1988. Individuals with
more years of formal schooling and more courses in science
and mathematics obtained significantly higher scores, dem-
onstrating the pervasive effect of science and mathematics
education throughout the adult years. Compared to 13 other
industrial nations, the mean score for American adults on
the Index of Scientific Construct Understanding was tied for
first with Denmark, closely followed by the Netherlands and
Great Britain.

Only 27 percent of Americans understand the nature of
scientific inquiry well enough to be able to make informed
judgments about the scientific basis of results reported in
the media. Public understanding of the nature of scientific
inquiry was measured through questions about the meaning
of scientific study and the reasons for the use of control

groups in experiments. Individuals who have completed more
years of formal schooling and more courses in science and
mathematics were significantly more likely to understand the
nature of scientific inquiry than other citizens.

Approximately 27 million Americans—14 percent—are
attentive to science and technology policy issues, a level that
has increased since 1995. In complex modern societies, it is
not possible for citizens to become and remain informed about
the full range of public policy areas, and some degree of
issue specialization is inherent in these societies. About half
of Americans indicate that they are interested in and informed
about at least one public policy area, and, among those citi-
zens who follow any public policy issues, it appears that most
of them follow two or three issues at any given time.

Americans get most of their information about public
policy issues from television news and newspapers. When
placed on a uniform scale of the number of uses or hours per
year, the public consumption of television news and news-
papers dwarfs all other information sources. In 1997, Ameri-
cans watched an average of 432 hours of television news and
read 196 newspapers. During that period, Americans watched
72 hours of television science programs. Individuals with
cable or satellite TV service watch more science television
programs than those without this service.

Fifty-seven percent of Americans use a computer at home
or at work, and computer use has increased steadily during
the last decade. In 1997, Americans used a computer at work
for 369 hours and used their home computer for an addi-
tional 130 hours. A significantly higher proportion of col-
lege graduates use a computer than individuals with fewer
years of schooling.

In 1997, nearly one-third of Americans had a home com-
puter that included a modem, and 18 percent of adults re-
ported that they had used an on-line computer service during
the preceding year. This is a significant increase in home
access to on-line resources in the last two years alone. More-
over, 29 percent of adults in the United States reported hav-
ing a home computer with a CD-ROM reader, opening
additional information acquisition opportunities. Nearly two-
thirds of Americans with a graduate or professional degree
have a home computer with a modem, and 41 percent re-
ported that they use an on-line service.

Americans continue to hold the scientific community in
high regard. According to the most recent General Social
Survey in 1996, approximately 40 percent of Americans ex-
pressed a great deal of confidence in the leadership of the
scientific community and in the leadership of the medical
community. This confidence has been stable for nearly two
decades and is far higher than the levels reported for the lead-
ership of most other major societal institutions.

Americans have high levels of belief in the promise of
science and technology, with an average score of 70 on a 0-
100 scale. They hold low levels of reservation about science
and technology, with an average score of 37. These levels of
reservation are the lowest reported among citizens of indus-
trial nations. Compared to the citizens of 13 other industrial
nations, Americans registered a strong belief in the promise
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of science and the lowest level of reservation about science
and technology.

Seventy-five percent of Americans believe that the ben-
efits of scientific research outweigh any present or potential
harms. This level of positive assessment of scientific research
has been stable for nearly two decades and reflects the high
esteem in which the public holds the scientific community.
College graduates and citizens attentive to science and tech-
nology policy hold even more positive views of science.

Despite their positive views of scientific research, Ameri-
cans are deeply divided over the development and impact
of several important technologies. They are relatively evenly
divided on the benefits and harms of using nuclear power
to generate electricity, and this division has persisted for
more than a decade. A similar division occurs over the ben-
efits and potential harms of genetic engineering, but there
is a clearer difference by level of education, with college
graduates holding much more positive views of genetic
modification research. Regarding the space program, a small
plurality of the general public believes that the benefits of
the space program exceed its costs. College graduates and
the attentive public for space exploration have continued to
hold very positive attitudes toward the space program
throughout the last decade.

Overall, the American public appears to continue to ex-
pect science and technology to improve the quality of life,
and the scientific community is accorded a higher level of
trust and confidence than other major societal institutions.
Nonetheless, the concerns regarding several specific tech-
nologies indicate that the public has not given the scientific
community a blank check. The public wants to know what is
happening, and the scientific community needs to commu-
nicate its work ever more clearly and effectively.
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